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(54) WAVELENGTH MULTIPLEXING SIGNAL AMPUFICATION RELAY AND OPTICAL 
COMMUNICATION TRANSMISSION UNE PROVIDED THEREWITH 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a wavelength 
multiplexing signal amplification relay which is capable of 
redoubling transmittable wavelength multiplexing signals 
in number, so as to obtain a super-large capacity optical 

communication transmission line of a few Tbit/s and an ? ^ ,^ 

optical communication transmission line provided 
therewith. 

SOLUTION: Light wavelength multiplexing signals 
outputted from an input optical fiber 1 are separated 
into light signals of 1.3 /^m band and other light signals of 
1.55 //m band, light signals of 1.55 /im band are amplified 
by a 1 .55 jum band optical amplifier 3, and other light 
signals of 1.3 jum band are amplified by a 1.3 fzrr\ band 
amplifier 4. These light signals are multiplexed through a 
light signal multiplexing circuit 6, inputted into a 
multiplexing circuit 8, and compounded with exciting light 
outputted from a 1.3 /urn band Raman amplifying exciting 
light source 7. Light signals of 1.3 jum band are given a 
Raman gain by the exciting light source 7, whereby the 
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loss of light signals of 1 .3 /^m band in an optical fiber can be compensated. 



LEGAL STATUS 

[Date of request for examination] 24.07.2001 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 



WmW-1 1-204866 



(43)iiMB ¥fi^ll^(1999)7^30B 



(SDint CI ® 




P T 






HOIS 


3/10 


n u i o 


Q /t n V 

0/lU ^ 




H 0 4 J 


1 4/nfl 




y/uu iL 






14/02 




T 

J 




H 0 4 B 


t n/1 7 




M 






1 fl/1 fi 










^^^^ ^"*3St75fe-9A 


O T 


C3E 1 2 ^fff J 


ST 4* 




1^IS¥10-8010 


(TDttJSA 


000001214 














(22)mBB 


¥^10^(1998)lfll9H 




«^fRSr0E®ffS2Tg3#2^ 




















m:^fRff^!KffiiT«2TB3#2^ 






























*:^#f5»f ?& KffiiT«2T B 3#2^ 


















(74)f'iSA 


H» ^fa W3^) 





(54) [^Bjo^siR] iKs^aff^iiffi4'ai§i*iJ:t;^+i!aii*ffli.i^c7ta«eitK 



(57) C^^] 

CSS] iaTbit/s®a;t§S07tji^€ji|gS*^fi!cL 

T^e^fC^ai^tl. 1. 5 5 wm«057t^f^{4l. 5 5 

1. 3Mm«3«efiit@s4-c«#i$ti. ^wm^mim^ 

6T#S^n. ■&ig[l5isS8lcA;'7$n. 1. 3«m^7 
«^<^«^ $li«-r -5 J: 3 ic/j: -3 T t» 5 . 
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1.55 umW(r>^fm(^m:^^mm-r^^mm^Wi 
c: s -fr -5 < mmmm^m*-' ^ a^m^^^t^'^Am^ma 

mm^^nr^^K^^m^is^^^t. 1. 5 5Mmmw 

b n^n (73^^ (C^^fS L fcT^:^^ ^ W^T'^ < Bfit2 

«^iii|i4'«i§§, 

C»*«7] ffilfimi*3<kt;m2(757ieiilii5^isrov^ 

- K-eibS^ 7 r -r /N' 5 T > U-if Sr^^-r ^ d i: ^ 
* «i SS A ;'3 »J * ;t « m :^ * « A fill i: tt ;'J (HI] O 
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m^mi 3] mm^m^^\t. wdm (StS^a-fij^ 

10 ^iii!i+;^§§, 

$n5jtftfi#a«^.«)i. 3 iimwo^m^ti. 5 

5Mm«OJt«^OS:^$iS'l®-rS3tliiii#IS. 1- 3 

jH. 1. 3 wm^©7tft^lC7V>iiili€ed^?-a:T, 
Jt^ri* AO 1 . 3(imW<Dm^i:l. 5 5wm#©iS 

^^mmLx^mt^ 1 ^uA±«s-^<o&s#a<i^ti 

20 fg't>^§§S7t7 7'rA-{cit?iJtcE^Lfc::<i:S4#SSt-r 

sr^iffidu. 3 um^x'<i-immmx'$>D, 1. 5 5 Mm 
«T-«^^rBmTS.sc:<i:S4#gj[iir5a*«i eiem 

30 >ii#gy&n. 3Mmm(7)fij#m«^^-rsmi<^7tti*i 
sdt*#m<!:-ri.««3ii 6 Kii©7tafiejSi 

C»5i^«19} WiaTt^r-f/^ti. 1. 3wm«(C|g 

40 1 . 5 5 w m^x-itmmmx'^ 0 . 1 . 3um 

itS^gTJU. 3 Mm^(75fi)#^^S:*TSmi'^7t±ii|§ 
§g^gt3<tZ>'l. 5 5 Mm^<^f<H#««**t-i)^2 0 

WT€.C<i:Sit#SSi<i:T5«*3Sl 9 Sfi«t<^^ii«eiM 
50 CW*iS2 2] tfttfiTt^y-fyN'tt. 1. 5 5um^J; 



3 

1.55 Mm»i:<DrB^(C^^$nfc:¥i^«55-iti^*S:* 
[0 0 0 1] 

it iii L T ^-r ^> ftfi^aff stilts 1^ ^§5*3 ck i;^* m 

CO 0 0 2] 

lit. ^mmmm^^m^mn^-isoTmm'^mx'$) 
Jt8£:g#a®«t<oM?o«A^«fc<. 9 00 

OCS97-39. 1997^), 

CO GO 3] &mmytmmmm3Lmxs>^i. 

1 5 3 0 nm~ 1 5 7 0 nmi7)4 0 nmSa 

aism^fi^a^ (ITU-T) Tswt^n 

Tt^^^i^fi^aft^OifeSrelPi 1 0 0 GH zT». 5 0 

CO 00 4] g^a. EDFACD^Jt#«^S:fiiS5i»J}C-> 

3t«:'h^ffi. rfg^^.iS«#l. 5 8Mml^EDF 
Aj . 1 9 9 7^«^1fffa®fi^#xu^' l-n-i7;;y 

-y-XX'TP'c^. C-3-17) , Ciroy'f >->7 hED 
FA©iii|@#i^tt, 1 5 8 0~ 1 6 2 0 nmCD4 0 nm 
SST^D. a'^roEDFAi:a*--&t)-t+?)Ci:lCd:0 
f iJt#ffi=^$ (its 2 ^e(Cl£;^ L fc7tiiilSliOT$g^ h^iXX 

: LLBaffi. ri. 5 5 xim#*5j;t;i. 
5 8 /tm»EDFA^ffllrifcM^JM7tlti|ifSJ . 199 

C-3-16), Lt^L'tiff-<bZ.(nj:.o1S.:fi'&^^ 
t'^Tt). !fifi#aSc«l 0 Oi^SSA^fSl^iT^toTtS 

CO 0 0 5] #5fe(;)^7 7"r/N'ffilf OTGil^fiiUT 

i t/s o iSfi^Mii^^esi b ^S^d^Ktr ?5: n-C 
(##SCif : Y.Yano et al., "2.6 Terabit/s WDM Iran 
smission experiment using optical duobinary codin 
g. "ECOC '96. Paper ThB. 3. 1, 1996) . SDHgipWli 
y h U- STM- 6 4 (lOGbit/s) * 1 l^ft 
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(i. &fi#M^<hLTl 0 OifiSST-tt^ST, i!>^£< 
tfe2 0 0 

CO 0 0 6] C:<7)J;a;cJ,T<St, ITU-TS«Pi 

SDH^£pi:i.^^1«:^W75:^2plCBjoT. ^Tbit/sO® 

CO 0 0 7] 

C5E§«*<<l?»tLJ:5<!:-r-5SiS] ±igb/cJ:^tc. 
10 CDTt^r'T A*ffiftoeill§Si:LT«. mbit/s<Dg;*c 

S:iifig-r-5fc«6fCtt&fi#SiCtbT'>;a:<<!it>2 0 0 

«ut±je-s-cab-5*i, maE^seffl^nT^i'5a^r<oEDF 

A-c««[fi#*^«5 o&ssT-^o. sfcSfra^oy-f 

>->7 HL;tEDFAia^roED FA^rm^'&^^-tt^t 

fco-efe 1 0 oft^ad^'ts^T'^o, ;ittcc»?tt§lssT 
tti^jfEigjs ffs.^mv\ t/s (7)a;*:§s<^7ta<ieEiss * 

Seer -5 d t *^-e#;^t,). t t,i 5 Fnlg7)^s-5« 

CO 0 0 8] ±IB(C^^T;5:Sn7tfc<7?T'. 
20 mbit/s<75S;*:^»(757taft 

CO 0 0 9] 

C^§$«?ft-r-5/iJ6<Zi#ia] ilHgW^SfiKT^fc 
«6. if*«lia«W*5^BJ«. ^K*#*fi^5rti*ib 
T4'm-r5?fi^S#a^^ti*g4'«i§-CSoT. 1. 3 m 
m^fiOptft^i 1 . 5 5 Mm^W^<f^OM;?2:ti*i-r 
SJtig'IS^igi. 1. 3 tfm»-C7^>tii|S«:eiI^-^ 
30 •Sf^fflS^rSlieTtilSi:. 1. ^ nm■^(D%m^\Zy 

>t jfiJg^'afi^ i: ^ jg^ r ^ t ^ #T -5 d i: S 

[0 0 1 0] if*]Sll2«ro*^WC*oT«. 1. 3 

wm^c03t«^i: 1 . 5 5 m m^^Ttfl ^c75Pi:^5rliiti 

&g^5-llffi^i-&igtbT 1 . 3 wm»«)>t«^(c5^> 
J9*S$SCl$-&-5fcJe), 1. 5 5 wm^.fcOfe:^^''^ 
1. 3 Mm1^(C*3tt-57t77'rA-Kiffl*Sr7V>iiil®T- 

itSSSHilT^. mbit/s<7)S:*:Sa7taff fcoitgi;^: 

coo 1 1] sfc. i»jR3S2iet6(7)*j^B^ti. ifi*jai 

OfiJft^^eWr^^l «7ttii|®§5^gi. 1. 5 5y 

CO 0 1 2] fB*JS2K®<^*%B^tc*oT«. 1. 3 
SO ISgg^lSrTiitib. 1. 5 5 «m^C0Jtj£gfi#^tt(f^tt 
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1. 5 5ximWfflom2<03ttSi|SI§#ISTiii|@tT^i 
CO 0 1 3] HIC. ffl|*«3E«c(^*f6a^«. B*3S2 

< Hfrffi7t»«^a«^^tfiie^ 1 *5 2 ro^iitm 
mffi^ 1 *3 2 (D^mm^^^-^mm^nrz^mo) 

CO 0 1 4] i»*3S3tB«CD*^sj[c$,^Ttt, T^^J-Sf 

nfd^^ COSTS -5 -en-?no5^M^ ^TTt^a-ft^ST^- 

[0 0 15] i»*94fB«<D2t:|6Bjtt. tt*)S3fB«0 

CO 0 1 6] »*JS4ifi«®*^Bj(cib^T«. 

CO 0 1 7] ^fc, iff*«5tB©C0*fEHJ«, W3^^3 
coo 1 8] ffi*«5ia«(D*!^BjtcaboT«> Tt^i-^ 

^^^^u^^B.it^mtmmtRisi^^mzm.?^-^t) 

^t^S**. irD7.h-i'*i2 9clBJ!Jt±Tfe^)C:<i:SS 
[0 0 2 0] g9*3B6?e«<7)*f!l^fC^rpT«. Jt^J-iH 

X'$>^. 

[0 0 2 1] tt^Jl7|2«CO*^BJfi. ««^2ta«CD 
^BjfcistJT. t9tgmi*5j:i;^2«3tiSi|iggg#IS®H 

[0 0 2 2] ^*3I7|2«60*f!H^lCS.oT«. ^143 

[0 0 2 3] ^fz, ffl|3Rfl8fe«0*^?«tt. HjJJ«7 

l«?44i«^S € *T d t $ g g i: -r S . 
[0 0 2 4] W*«8ieiffico*|?B^(CS.oT«, 
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CO 0 2 5] KtC. tt*3S9fE«<0*^Hj«. BSR3S7 
[0 0 2 6] li!*«9tB«02fi:|8Bj{ca&oT«. 

[0 0 2 7] 1 0 faij(7)*^Bjii, «*3S 1 tarn 
<D%m\zisi,^x . wfaae3tiii*i- tf^^-r^t 

10 CO 0 2 8] «*3si ota«(^*^B^{c^cT«. ®ie 
^m\i^m»i—^y^^-]'X'm^^nx^^^. 
[0 0 2 9] mrz, m^mi iia«o*^a^a. m^m 

[0 0 3 0] i»*^l 1 ia«a>*:^Bj[ca5oTH. iiS 

V > u — tf $ nr ^ , 
[0 0 3 1] MIC. mmmi 2tim.(D^^BM\t. m^m 
20 iiamo^ajtc^tet^T, wie^&^iSiO^. ^m&^mm 

mom:^\ziit,^xmBmf&^mif)^ <b ©isjSJt^Ttiss^ 

Sffi^i:#j^L.T 1 . 3 wm«©7ieft^(C7-7>iii|igS: 

[0 0 3 2] WsS^l 2ia«6ro*^?^tC*oT«. -^SS 
#g;tt4>i!iS§roA;^{»JSfc«tb;»3fl'J*^c«A;'3fli|i:ai;b 

^mm^t^'^Lxl. 3 iim^(n^m^\zv-^ym^ 

30 [0 0 3 3] »*3S1 3ie««*%l^«. W*3llf2« 

fiO^B^lCiSt^T. Hfrta^!^^^*^ WDM 

[0 0 3 4] it*JSl 3?a«<7)*^B^(cSoT«. 

CO 0 3 5] Sfc. W5R3S1 4iaiffi©*^BJtt. ffjRJS 

iiB®(Of§Bjic*5(,iT. mia-&js^a;ii. mm^^mm 

CO 0 3 6] f»*iS 1 4ta«<^*^sq(CS>oT«, 

40 ^mtmmi*-^mmy'<)\^^X'mi^^nxi^^?>, 

[0 0 3 7] JEIC, |»5}<JS1 5ta«<»*%BJ(i. 

1. 3 Aim^(^Jtft-^i: 1. 5 5 Mm^WTtff^coPi* 
S:tii|iiT-53¥:tii|i#iS:. 1. 3 y m^T'^ V >tiitig^|5 
C:$1t-5fPffli&Wr-5i!l^7tag. 1. Sym^cOTtfi^ 
lC7-7>lii|i$|gc:$-a-T. Jt^r-fA'roi. 3wm^ 

50 Ut±1S»^WiKS^aii^ia<®1'«6§g^5t7 7</N'lC!fi 



(5) 

7 

CO 0 3 8] W*JI1 5K«£<D*^3J(r$,oT«. 1. 
3 u m^a^U 1 . 5 5m mm<Dm:&CO^^&^Mm^ 

!t:ifrc^mm&^&t:mm-c^^ iSTbit/sros:*c$S5t 

CO 0 3 9] ffl^JSl 6fBm<D*^?B(i. 5ffi 

CO 0 4 0] 6l3«0*^BJtCS>-3T«. :)t7 

CO 0 4 1] 7fe«®*^sj«. 
^©i&SFB^Ri;i)n . 3 /zm^T-«^FBlPST*0. 1 . 5 20 
CO 0 4 2] tt^JSl 7t3tt(D*^H^iC$icT«. JtiS 

0. 1. 5 5 umW-^\t^^mmr-$>^, 

CO 0 4 3] MtC. tt^^l 8EfJro*^B^tt. 
?tiii|iS^S*3<tC/l. 5 5 Mm^O|iJf#^«2:*-rS 

CO 0 4 4] W^^l 8l2«0*|??^(CafeoTtt, 1. 

3 Mm^fflro^ 1 <7i^mm^^^<o'^Si\z^mmm^m 

CO 0 4 5] i»*3Sl 9l2iS<D*%BJ«. »*«1 5tH 
«cD^Bjici3i,iT, HfrfBTfe^r-f AiO^ 1. 3 nmmz 

CO 0 4 6] f»^3Sl 9IE«0*fgB^C^^T«. 3t7 

CO 0 4 7] »«Ja2 0ia«O*:^B^fJ. W^lS 

1 9tB««)%Bjtc:teViT, sfttagit^fnaTtsefi^Mfi 

^©ScfiralSidn . 5 5 Mm^T-«^R3l5iT-*0. 1. 

CO 0 4 8] W^JI2 OI2mo*%SJ(c$)-pTfS, TtS 
S^aif ^(^i^SrslSStt 1 . 5 5m m^T?«^rafi§Ta5 

0. 1. 3 um^x-ii^mmmx'^^, 

CO 0 4 9] SIC, W*^2 1 !B®©i^f!aj(j. Mj}?]^ 
1 9tS«fcC05!B^IC43t,^T. ffltBftS^ttfS^i^ti^^igl 
CO^tifitS^gAU . 3 Mm^CDfiJ»-«i^i£*f *mi<7) 50 
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^ttii^^^gijitxi . 5 5 [im^mmmmtimr^ 

^2 07tigi|ii§i^gS:*U. WIBm 2 Ojtlit®l§^S<^ 
CO 0 5 0] »«^2 ltB®W*5^Bj(rfeoTtt. 1. 

CO 0 5 1] m^^2 2E«<C2|i:^?^tt. »*3S1 512 

m(;53iB^(C:tel,iT> fIIB7t7 7-f 1. 5 5Mm^ 

CO 0 5 2] m^mz 2f£m<07^%miz&^xit, 

n(Ji^m^^^^^St\tl. 5 SMin^iOfeHfcg 

CO 0 5 3] ^fc, «*JS2 3IB«®*%B3fJ, W^Jl 
1 SffiSW^BJt^t^T, WIHJt^r-f A'*^ 1. 3m 

CO 0 5 4] m^m2 3IB«W*^BJt^oTtt> ^7 
r-f A©¥J^:^5i-ffiti^S«l. 3 Mm^iOtjMtcSVi 

&^W\zWL^-&nx\<^^. 
CO 0 5 5] sfc, »*«2 4fBi£<^*^Bj«, 

1 5fB«<7)^B^t*3t,^T, HfIfS7t7r'f A'*i, 1. 3m 
m^il. 5 5 nm^t(Dm\ZWL-^^nft^i^^%Wi1& 

fi^ #r 5 i i^sstTs. 

CO 0 5 6] tt*JS2 4lB«®*l?B^{c^oTtt. 7^7 
7'r/^•©^l^*:^«c^S:gtt 1 . SMtn^il. 5 5 Mm 

CO 0 5 7] 

ommiz^^^xmBM-r^o 

CO 0 5 8] mitt, i^mn<D-%mmmz%^i&3L^ 

X.T1. 3 Mm«CDiSfi07tff^t)ti*iL.T, tftl^^ 

tr^«2j®«)l. 5 5Mm»7tii<i§§3i:l. 3 nm^(r> 
%m^t:m^-t^2m<r)\ . 3 Mm^7tli*ii§4i^^ 

%m^^mMm2\zi6\>^x%m^^3. ^cD^n^eno 

m^lS^m<D&&(Dytiimz^^^tl, 1. 5 5Mmffi^C0 

^mmti. 5 5 iim^^m^^3izxij^n. 1. 3 

Mm^<7D7tfI^tt 1 . 3 Mm^J^tiifi§§4ICA;b$n 

C 0 0 5 9 ] ^7tti*i§§ 3 , 4-Ciii|i^En;t 1 . 5 5m 
m^^jzZ^l. 3 Mm«©S-5t«^tt. -£-n-?-'n(7Dj^« 

SfbEISSeW, 1. 5 5 iim^ffi^m^tl . 3 m miff 
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5co7t&s#a«^s 1. 3 um^y^ym^fimm&yt 

CO 0 6 0] 1. 3 um-^^-7yi^mmm&^M7 fit, 
1. 3 um^-C7V>ltit@S:ec:$-a-5f^ffl^Wr5t) 

^T-TA-eiMSSCiStt-S 1. 3 /im«ro3t«^(^i/t'7- 
5 5 Mm^tOJt^t^OA^-ilBie^JCb, tB* 

^ :7 r A 9 ^, tB ;f3 s n 5 . 
[0 0 6 1] m2\t. ^tfi-^-AU'-cTD^^r-f /t€i2IS§ 

1. 3 jLim^C»tfi#A'7-<7)K)lfft#ti^^b. 
«1. 5 5 Mm«cDJtfi^/t'7-(7)SSIfe?¥ttS*L, 
-,';^m^«7-7>W#di;St,iJi^co 1 . 3 um^(D^m 

■5(c, -.?5:«^TS-r5-7>fiJt#ro;St,i 1 . Swm^o 
Jtff-^«. 1. 5 5 um^cr)^fi-^(Ctt*JLT^t7 r-r 

>fiJ^*4A-5c:tlCj;l9, 1. 3 iJ.mW(Dytmn<^jft 
[0 0 6 2] 1. 3 wm«^v>iii|Sffl®g7t©7 (CJ; 

Dej||gSro7t7 r-f A* 4" T-t#i^.n-5?i]#<i:;^ 
5. HC, 1. 3 ;im^W7tfi^(75^7 7'1'/N*('<i:-5e 
iHa^^til^O. 3dB/km-C*»3. 1- 5 5 um^X' 

M^tOA^-A^I^DT^oTfe^ 5 0 km^jt^tCtSS 
dBCOM*5^^-r-5. tSoT, 1. 3 Mm^cOTtfi^lC 
5 d B<7)7V>fiit#$:#A-5C:itC=l; 0 1 . 5 5Mm^ 

A 7 - i S Sl^ i; i 5 tC « . 
[0 0 6 3] 1. 5 5 Mni«7t±i*il§3tt. ®1^(73XJL' 
t'-j^A h'-T'Tt^r-r/N'iiitfig (EDFA) ^m^T^ 

fflt--i>C:i:*<T^. CCD2ffl|gOE D F A$ia^^t)-ti- 
T. El 1(75 2 ^(7)1. 5 5 Mm«?ttii|S^3 iLTfiEffl 

[0 0 6 4] 1. 3 Mm»^lSiti§§4«. fisJAtfy^-b 
:tv":7A5:7 7'f A*4'tC^ttlbfcy7-fe^v':7A H-7' 
Jt^T-rA-iiiSgiT^S. 1. 3 Mm^5tlti|iS4COigi 
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ft^O— fiSJtt. 1 2 8 0 nm~ 13 10 nm^fcH 1 3 
2 0 nm~ 1 3 5 0 nmXa&O. ^tzl. 5 5 um^^ 
lii|@Si3COS[S^<7)-«aj«, 1530nm~1570n 
mS/ttS 1 5 8 0 nm~ 1 6 2 0 nmTS>5o dClT:. 
1. 3 Mm^C)&fii|i;6<S$(.i(D«. Jli^l^/5i;^^ife*^ 
U 1 0THzi|iiT-feigi*^<i:LT«$<;5:'5*^e.Tab^, 
[0 0 6 5] fSi^. a«ro3tJ9iKig§0?iJ#^«K«. -a-lri 

-&t)-&-5C<i:(Cj;0, 1. 3wm^*5j;lXl. SSym 
10 ^X'tn^ns 0~6 0 nm<^*ijf#«^&ll^f -Sfcae) 

ic, ±teiiigjgfii-c«jtigiiiS3, 4 s^-n^'n 2 -^-r 

OfiefflbTVi-5A<. 1#-C6 0 nmJJl±cO««cS:*A-- 

m.x^^z.t\t^mxh^, ^r^mz, %mm^3, 4 

(7i^t:'S.\Z^<-ri>Z.thX^^. CCOa^fCtt. 1^ 
aD(C:<7A'--r-5»«*i«^<TTty©-e. 7tiiffil§3. 

CO 0 6 6] eitK®i^fi5i-«^««T5iS^S^i-«t«IS 
20 3S^5«, 1. 5 5 «m»^iii|@il3*3j:t;i . 3 Mm 

S<i:|5ll^(Ci«Efi:JJ-«S:i«^fc««-r-5«flMS:*b. ^JA« 

CO 0 6 7] ?^:g:^«t«{«^^ 5(CCit,iTIE(C*#W(C 

Ops/km/nmOT^^T'T/N'til - 5 5wm-eai<Jl Sps/k 

{t:*^!^Si»MTt>J-:5 75:*)<7)T'SO. *3*3J:-e-0. 0 5 
-0. 1 ps/km/mn/nm 0D:*:^S'Ca6S. 

[0 0 6 8] *«MJ^Si!c^ffl$nT^^5iS«»m«« 

*^5ttesjx.«l 5 5 0 nmT-1 8 ps/km/nnKD&fi^i'iC 
iO. 0 Sps/km/nni/Qni W&fi^i-miW^^rWr-S^T'f 
A$^i^»•r■5C:i:7i<T#■5, c:c07r-1*AS:5 0 kme 
ili-r -5 i: . -ft^zSfi 1 5 5 0 n mT-« 9 0 0 ps/nm (^5^ 
aj^S^f($^!tt-^o ^Ac. ff^KS^: 1 5 6 0 nm 
irT'Si, &S»fi:«18. 5ps/km/nin{CiiA5<0T. 
40 l^i; 5 0 kiiK^D^T-f yN'SreiSLTfe. lg«jfi^ft:Ji'tSctt 
9 2 5 ps/nm Cti;*:^'!), iSS»iSti:z^S:«-«C«^S:ll 

9 0 Ops/nm C0i^:g5i-i[**L. 1 5 6 0 nmT-«-9 
2 5 ps/nm Oi^fi^J-tieWt* -5 t><^i:/^C-5. ii^OiSS 

5 5 0 nmT*) 1 5 6 0 nmTfe- 9 0 0 ps/nm roiSg 
^i-mt^S-pTU^Oi. 1 5 6 0 nm-C(a^«^3-i(S:*f« 

50 i^^T-^S. 
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[0 0 6 9] 1. 3 wm«7V>tSififfl®S7tj!I7«. 

[0 0 7 0] ^!S[5iss8«. Tt^^^a^kiHigs 6 75^5.0 

(p]ic:gJ8L.TtKcD-c. TtftS^Sfi-^ro^-^ 1 . 3m 
[0 0 7 1] T^fi^^i-aiiHii^ 2 m^iiTiy-rmm^ 

^i^t, 3t«^i)-illl5!K2«2 9 dBe^±W^7□7.^ 
[0 0 7 2] ig!3«, mnw^mmy ■ov-^-r^mis.^n 

^>fe«^^SilElK2«a#:e5«fiX^^f 113 

^W^-^COl. 3 xim^<03t«#*iljaL. 1. 5 5m 

mm<7i%mn^K$^-ti>y^)l^. 12ttl. 3MmJ: 

-r^y-(}Vif. 13ttl. 5 7 /imJ;0ffii^SO7t«^ 

1. 3 1 Mm<±:i9SiSSTl. 3 m mm<^5t!E^fi#S« 
^^mtt-r^mtDftyr-t/'^. 15«1. 3lMmJ;0 

^tyr-in. 16«1. 5 7Mm±l3S?gfc:STl. 5 5 
tim^(D^&3:§'mmn?:liitir^iiif]^y r< ^-^^ 1 
7ttl. 5 7 MniJ;OS&g-ei. 5 5 m m^<Z)7t&6 

[0 0 7 3] c:roJ:^{cg|3l«:^®lK7-f;u^'7?«^s 
n«.^M#5i-gllHlSl2(cJ;0. A:'37t7r'rA'l*^SA 
;'3$nS7tjKS#af§^S: (1) 1. SlMmJcO^iS 
STl. 3Mm^. (2) 1. 3 1 MmJ:0g2^S-C 
1. 3um«. (3) 1. 5 7 wmJ:0^ig^«Tl. 5 
5wm«, (4) 1. 5 7 MmJ;OfiK*-ei . 55m 

[0 0 7 4] 04 «. 2^liBjC0fl!l<75*JfiJ^^tCfi%-5tefi 

JgSgtCfei/^T^i&lElSSS SA:^Jf7 7'f /N' 1 (ClfAb. 
1. 3 Mm«5V>t§*ifflliS^jlg7 7&%?,roS!ie3t2:7t 
ificS^Sft^t(ijffi*[Si(cA:'77t 7 r-r/N' 1 4■$^^}lS-r 



(7) 1-204866 

IZ 

[0 0 7 5] 121 5 «. ^4<DmmBm(nm^<D^im/-^ 
'7-<Dytyr'fAmm.mm&^^im-rifyyr$>^. 

n/-^U-(D^mm^^^7fkb. .^mtl. 55Mm^(D 

mmmmt(Dmm\t. 1. 3 Mm^cTs^fi^/-?^-*^* 

10 4'i^§iwtb;'3j2^T-ii-^AMcig5«t-s:i<!:-C. 1. 3 m 
m»<^3t«# (C*tr -5 7t 7 r -r A'O #1^ Jgtt <fc 5 >t« 

[0 0 7 6] m6\t. :$^9^m<n3'i(Dmmmm\z^^'ts.& 

A;^;fflJ, -r7St)-^A;^J7t77'f A'l ^fc«ai;^7t7r-r 
J'^9izWXLtz<DI,zMLX. X(iitl(Dm&U -rUt>t>X 

tiytyy^/-^! tiii:^^y7^/-^9(Dm:^\z'^mm9Ss 

20 SrtfAL. 7V>tii|iffi®e7tiI17 75^?,(;5®||ejt$)t& 
-TA-l, ai;'37t7r'rA*9f$:gl8T5d;-5fc«fiKT^ 

ttfcc. ^(oitit>\z^-7>mmmmmjftm7 -ib^^ffi^ 

iiipi^BS4e7^zlS7*i?,<CSie3t*-^i-eb. XUdtl&KD 
jt^r-fAl, 9(CjfA5n^c2 0<7)^igElElgS8(C#t^ 

[0 0 7 7] 0 7«, meroiiJSJ^^roii^co^ft^A 

30 7-CD^7r'rA*fe2l^gSfe#tt^*-ri7'7 7T'*-5. 

^Arz-eOSBfilfe^ttSS^b, 5 5Mm«© 

ttd^fi^i^-^ro 1 . 3 Mm^WTtfi^A^-fiOiggSfe?? 
ttS^L/Tt^i^. |^075^et3*^*J:-5 fc. 1. 3Min^ 
c03t<t^A "7— rofliTd^ 1 . 5 5m m^cO^tii^A -7- 

C>fg;TlC#^tC^S<yLTI.^-5fcO<!:fi5<;5T. 1. 3 m 

40 [0 0 7 8] fs.^, mecD^Mmmxit, 

ai:^sr7tfsiss 1 8f-5j-iKLT. m:^<D-&&m^8i,zm 

[0 0 7 9] msit. ^mm(D'M.izm<onmmm^zm^ 

9«E]1. 1214. m6\Z7ikt^mm<ni^&^Mim^m® 

'pm^x&o, 2 ojigjUfflTt^r-r A'T»s. 

[0 0 8 0] 0 8<;5||Sgfl?Si<757tjifff5iiS§T«. EiS 
50 ffl^t^r-f /\'2 OO^J^l^^i-ffiKSS: 1. SSMm^tC 
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coii^ izm^iy ftm-^s ±sBb;t0i, B4, 

^6(73||ISJ^^fCi5V^Tl. 5 5 ;i m^)tii^i§ 3 (D^ 
|g ic^it ^ nr t.^7t jgS:^«cM«^^ 5 tt^S i ;4 -5 . 

5}-«cStfi*i 1 . 5 5m mT'«^«eS*^ 1 . 5 5 m mT» 

[0 0 8 1] 2f:S|JSJg®T«. TtSfteit^CfeitSn 
«>3tjSfi^«M^«)?6SPBlfSS«. 1. 3tfm»T«^ra1 

Rg. 1. 5 5 wm^-e«:^^rBl^tC7ioT!.i-5, f 75:*:) 

^&mm\tm?L\iiTv-c\ti ooghz^i^os^ 

[0 0 8 2] ^lOtt. ^^BjojEiCgiJcomSJ^^C'e^ 
S7tjl^ieElS§<75«fig$S-r0-Ca&^. 19, 2 0(i^ 

2 0(7DTi^«&:^5i-«tS:l. 3 m m^fcKS LT^^S, 
7t!SS#mfi^iei^ffl7t7 7'f/N'2 0O^l^*^i-»jK 

[0 0 8 3] mi2\t, *%BJO^fc2tCftfi<73|liSJg^i 

ici^s^tsmeiiiKcosi^^r^-rHT*^. 19. 20 

'rA'2 OCD^Fi^^iSS^J-ftS: 1 . Swrn^tl. 55m 

Jt^r-f A'2 0<7)^i%!^^j-«cigfc«twre««, EllSfC 
^Tck^ir^j^o ;i©j:^lc^^L7'c^^. ±Kt!L/iEI 

1, i§i4. m6(Dmmmm\z)5'^^x 1 . 3 um^^mis 
m4<D'^mzm^'bnT^^i>}&&6i-WLmm^^sit±^ 

TiS^^m^WL. 1. 5 5 Mm^^iiit@§§3C0^ii(C 

[0 0 8 4] 0 1 4«. *%B^(D^/tSICSijCDSIJEJBffi 
IC»S?ta^igillS§ro«?^S:^-r0T*^. 19, 2 0 
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'rA-2 Oro^pi^^iSS^i-fC^ 1. 5 5Mm^J:0feS{c 

-f A*2 0O^i^^^J-icjS«i<^M«Hi. 01 Sfc^fJ; 

•5^75:^, za^^^izWi^Lfzm-t, ±mLftmi, EI 

4, m6(D^mmmizii<,^x^mmm3. 4<D'^mzm. 
■r-5. 

[0 0 8 5] E116«> 2^^H^(^^feMlC<ficD*S6f^ffi 

-f A*2 OCDipi^«Sg^«[^ 1 . 3 Mm^iOfeMfcS 
A*2 0 w¥i^«5i-ScjKSi«)l?«tt. 1211 7 (::^-r<J;-5 

4. meommmm^z^^^x^mm^s, 4 coasted 

[0 0 8 6] 

20 [^HjcD3^^] E;±ISiBJbfcJ;^tc. 2^^BJCJ;ti(^, 
1. 3un\^(Dmt^tl. 5 5 Mm^roTtfi^OTM;^ 

7tS^tjS^fi#-m«#<!:-&StLTl. ,3 Mm^roT^li^fC 

^v>iiifiiS:g::^-ti:^CDT-, 1. 5 5 m m^<fc 0 t.:;^: 
^l/U. 3 Mm^fCiJlt-STt^y-f A-oa^S7-7>fi 

30 [mi] :^%m<7i-nmmm\zm^i^§t^n.mm^^'¥ 

[02] 0 iro|^ig?g^(C*3tt-S)7t{S^A'7-(75>t7r 
[12 3] Sl(0|IM?^^(Cffiffl^nT<^^^^fi^5J-^lHl 

^^mm^^mmy ^ )v^xm^\^tc^'^<DM,wmm^ 

[0 4] :^^mnm<nmmmmiz^^&s.^Mm^m^ 
^mm(omBS.^^r-ya-y^mx-&^. 
ms] m4n^mm1&<Dm'&(Dyt^^/^'7-<D^y 7 
40 -f A'eiisggs^fei^tt$^K-r^5 7T'$.5. 

4>m§§CD«fiit^^1-y □ i7 HIT'S) -So 
[0 7] E6(JD||JSJ^SI©«-&ro7tfS^A'7-(0^7T 

-r A'feiiggai^#tt 7 7 T $> s . 
ms] *%B^cr)M(cfflOTiijsj^Mtcis-5>>tai5eiiss 

[SI 9] EI8roilMJgJi(C^lt5JtiKS^afi^t€KiSI 

so [laio] :^^m(Dmizm<Dmmmm\z^.^^mtM&m. 
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[014] *^B^co$rcH(cSiJ«*SgJ^MtC'g^^)3t3iif 10 
CEll 5] HI 4(73||JSJ^^{c*3tt53t&ft^S«^t 
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cm 7] lai 6(75iijgj^.«tc*Dtt^7fe&g^affl^i 

C?^^C7Diasj] 

1. 5 5 Mm«^ii*SSi 
1. 3Mm«3tJii|fS 

1. 3 uin^y-7>mmmmmytm 



1 9 ^i^rMimmm^m^ 

2 0 giiffl7fe7 r-f A* 
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